Transgenic plants of Asparagus officinalis cv. Mary Washington 500W were generated by Agrobacterium -mediated transformation . After induction of flowers by treatment with atrazine, calli were induced from male and female plants. Calli of male and female origin were co-cultivated with Agrobacterium EHA101 (pIG121Hm) and EHA101(pARK5), respectively. About thirty shoots developed from female calli and three shoots developed from male calli within six weeks on selective medium supplemented with 100 mg/l kanamycin and 500 mg/l claforan. Most of the shoots did not form roots. Seven shoots from female calli formed roots and were successfully transferred to soil in a greenhouse . But shoots of male calli did not form any roots. Stable integration and inheritance of transgenes were demonstrated by molecular and genetic analysis of transformants in the Ro and R1 generations. In an analysis using the polymerase chain reaction (PCR), fragments of both the NPT II gene and the bar gene were amplified from five R0 plant fragments. Southern analysis showed that both NPT II and bar probes hybridized to products of PCR from five R0 plants. One of the five R0 plants was crossed with a non-transgenic male plant. The segregation ratio of transformed to non-transformed R1 plants was about 1:1. These results indicated that drug-resistant genes were transferred to Asparagus by Agrobacterium-mediated transformation.
Introduction
Asparagus (Asparagus officinalis L.) is a dioecious species in which sexual dimorphism is controlled by the genetic factors X and Y [1] . Male plants of this species are preferred for commercial production because of their greater yield, vigor and longevity. Asparagus is generally propagated from seed, and seeds are usually mixtures with 50% each of seeds of either sex [2] . It is impossible to distinguish the sex of plants before flowering. Abe et al. [3, 4] reported that one-month-old seedlings of Asparagus formed flowers when treated with atrazine (2-chloro-4-ethylamino-6-isopropylamino-1, 3,5-trrazine) or diuron [3-(3,4-dichlorophenyl)-1,1-dimethyl urea]. Monocotyledonous plants are considered generally to be insensitive to infection by Agrobacterium. However, some transgenic monocotyledonous plants have been reported. For example, Asparagus [5, 6, 7] , rice [8, 9, 10, 11] and maize [12] . Transgenic Asparagus plants have also been produced by direct DNA uptake into protoplast [13] and particle gun bombarment [14] . However, an efficient Asparagus transformation system is still not available and information on progeny analysis is very sparse. supplemented with 1mg/l BAP, 0.1mg/l NAA, 100 mg/l kanamycin and 500mg/l claforan.
After one month, five male calli and 11 female calli were shown to be resistant to kanamycin. Most of them had been obtained from 2-day co-cultured calli (Table 2) . Although many shoots were regenerated from selected female calli ( Fig.1-A) , most of them did not 
Analysis of Ro plants
Total DNA was extracted from leaves of the seven R0 plants and of non-transformed plants. Amplification was performed by PCR with two pairs of primers, as described in Materials and Methods. When the primers for amplification of the NPT II gene were used, five out of seven plants yielded amplified fragments of about 1.0kbp, as did plasmid pARK5 when it was used as a positive control template.
The identity of the amplified NPT II gene was confirmed by Southern hybridization (Fig.2) . When primers for amplification of the bar gene were used, five of seven plants again yielded amplified fragments of about 700bp, as did plasmid pARK5
when it was used as a positive control template. The identity of the amplified bar gene was also confirmed by Southern hybridization (Fig.3) . B, Southern blotting analysis of products of PCR using the bar gene as probe.
Analysis of R1 plants
One of the five plants discussed above flowered ( Fig.1-D) and it was crossed with a non-transgenic the Asparagus genome. However, most of R, progeny obtained in this study showed high germination rate and good development. Since one problem in this study was the low regeneration rate of male calli, further work is needed to improve the efficiency of this transformation system. Male and female transgenic plants should be useful materials not only for early discrimination of sex, but also for analysis of sex-determination factors and they should provide selective markers for cell fusions.
